Cuticular encystment of Autographa nigrisigna eggs by epidermal cell migration.
It was previously established that Autographa nigrisigna loopers form cuticular cysts at the dorsal site of the 9th (penultimate) abdominal segment after parasitization by the solitary endoparasitoid Campoletis chlorideae and get rid of the parasitoid egg with the old cuticle at ecdysis. The cuticular cyst consists of a space between the old cuticle and new cuticle formed by the epidermis to enclose the parasitoid egg. The fact that A. nigrisigna loopers exclude the oviposited egg from the hemocoel using a cuticular cyst raises the question how the parasitoid egg passes through the epidermis. To exclude the endoparasitoid eggs from the hemocoel, the epidermis is required to move the location of the parasitoid egg. In the current study, we investigated the morphological process of cuticular cyst formation. First, the oviposited egg drifted to the 9th abdominal segment located at the open end of the dorsal vessel as a result of force generated by the hemolymph current from the oviposition site, and formed contacts with the integument containing the fat body (FB). The epidermis, in contact with the egg, then began to move along with the basement membrane formed on the surface of the FB, and settled under the egg, thus altering its location. This inversion was duplicated in vitro using integument from the 9th abdominal segment when parasitoid eggs were inserted between the epidermis and FB. When the integument, without the FB, was incubated on an agar plate, the epidermal cells migrated on the plate. Integument without eggs showed no signs of migration from their original sites. When the actin polymerization inhibitor latrunculin B was added to the cultures, the epidermal cells remained in their original location.